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EDVHG DQG+\EULG7KH FRPSDULVRQKHOSVXV H[SORUH DUHDVRI UHVHDUFKEHQHILWLQJRXU FRQFHUQV LQQRWLQJ WKHLU DGYDQWDJHV DQG
GLVDGYDQWDJHV,QWKLVSDSHUZHSURSRVHDWHFKQLTXHWKDWFRPELQHVWKHK\EULGEURDGFDVWVFKHGXOLQJDSSURDFKZLWKDOORFDWLRQRI








7KHUH KDYH EHHQ YDULRXV GHYHORSPHQWV WLOO GDWH LQ WKH ILHOG RI GDWDEDVH WHFKQRORJLHV 6WDUWLQJ IURP WKH
WUDGLWLRQDO ILOH V\VWHPV WR WKH DGYDQFHPHQWV RI GDWDEDVHV OLNH SDUDOOHO GDWDEDVH UHDO WLPH GDWDEDVH WHPSRUDO
GDWDEDVH VSDWLDO GDWDEDVH ZKLFK VKRZ LPSURYLVDWLRQV DQG XQLTXHQHVV LQ LWV RZQ ZD\ ,Q DGGLWLRQ WR WKH
DGYDQFHPHQWVFXUUHQWO\KDSSHQLQJLQWKHILHOGRIPRELOHFRPSXWLQJWKH\SURYLGHDZKROHQHZSHUVSHFWLYHWRZDUGV
GDWDEDVH WHFKQRORJ\JLYLQJULVH WRPRELOHGDWDEDVH7KH\DUHGHSOR\HG LQDZLUHOHVVQHWZRUN7KHFRPSDULVRQRI
WUDGLWLRQDODQGPRELOHGDWDEDVHKHOSVXVWRXQGHUVWDQGWKHGLIIHUHQFHLQWHUPVRIPRELOLW\FRQQHFWLYLW\DV\PPHWU\
RI FRPPXQLFDWLRQ DQG SRZHU VXSSO\ DPRQJ YDULRXV PRELOH GHYLFHV 7KH PRELOH GDWDEDVH V\VWHP LV D NLQG RI
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GXH WR WKH WUHPHQGRXVVFRSHDQGJURZWKRIZLUHOHVVGHYLFHVZLUHOHVVKLJKVSHHGQHWZRUNVDQGYDULRXVHYROYLQJ
VRIWZDUH WHFKQRORJLHV7KHDELOLW\ WRDFFHVVDYDULHW\RI LQIRUPDWLRQ IURPDQ\ZKHUHDQGDWDQ\ WLPHKDVEHFRPH
ERXQGOHVV 7KH DYDLODELOLW\ RI W\SHV RI LQIRUPDWLRQ FRXOG YDU\ EH IURP VWRFN TXRWHV WR DLUOLQH VFKHGXOHV RU WR
ZHDWKHUDQGWUDIILFLQIRUPDWLRQMXVWWRQDPHDIHZ












WKH JR DQGKDYH WKHQHHG WR DFFHVVGDWD DQ\ZKHUH DQG DQ\WLPH DQG WKLV LV RQO\SRVVLEOH LI WKHLU EDWWHU\
SRZHULVVDYHGDVPXFKDVSRVVLEOH$VZHNQRZWKHUHLVOLPLWHGEDWWHU\SRZHULQPRELOHGHYLFHVWKHQHHG
WRZRUNRQWKLVLVVXHLVDPXVW
7KH DLP RI RXU FRPSDUDWLYH VWXG\ LV WR UHYLHZ WKH YDULRXV EURDGFDVW VFKHGXOLQJ WHFKQLTXHV DQG PHFKDQLVPV
XQGHUVWDQGLQJ WKHLU DGYDQWDJHV DQG GLVDGYDQWDJHV DQG SURSRVLQJ DQ RSWLPDO ZD\ RI UHGXFLQJ WKH SDUDPHWHUV RI
FRQFHUQLQRXUIXWXUHZRUNLQWKLVILHOG
1RZZHPRYH RXU IRFXV RI VWXG\ WR WKH WKUHH LQIRUPDWLRQ GHOLYHU\PRGHOV 7KH XQGHUVWDQGLQJ RI 3XVK
EDVHGEURDGFDVWLVVXFKWKDWWKHLQIRUPDWLRQWKDWLVGLVVHPLQDWHGLVZLWKRXWWKHLQWHUYHQWLRQRIPRELOHFOLHQWV:KLOH
LQ3XOOEDVHGEURDGFDVWWKHLQIRUPDWLRQLVGLVVHPLQDWHGRQWKHUHTXHVWRQWKHGHVLUHGLWHPRIWKHFOLHQW(DFKPHWKRG

















WLPH RI DOO GDWD LWHPV LV VDPH WKDW LV KDOI DV WKH HQWLUH EURDGFDVW F\FOH VXFK WKDW WKH SHUIRUPDQFH VHHPV WR
GHWHULRUDWH ZLWK UHVSHFW WR DYHUDJH DFFHVV WLPHZKHQ WKH SULRULWLHV DQG SUREDELOLWLHV RI DFFHVV WR WKH GDWD LWHPV




3UREDELOLVWLF EDVHG EURDGFDVW7R LPSURYH WKH DFFHVV WLPH RI VNHZHG GDWD LWHPV LQ WHUPV RI SHUIRUPDQFHZH
IROORZWKHSUREDELOLVWLFEDVHGEURDGFDVW,QZKLFKWKHGDWDLWHPWREHLQFOXGHGLQWKHEURDGFDVWLVVHOHFWHGZLWKVRPH





ORJLFDO GLVN $IWHU ZKLFK WKH VHOHFWHG GDWD LWHPV DUH WR EH EURDGFDVW RQ WKH EDVLV RI WKHLU UHODWLYH EURDGFDVW
IUHTXHQFLHVEHORQJLQJWRWKHLUDVVLJQHGGLVNLQSDUWLFXODU7KHUHLVIXUWKHUGLYLVLRQRIWKHVHGLVNVLQWRVPDOOHUXQLWV
UHIHUUHG WRDVFKXQNV6R WKHUHZLOOEHDGHILQLWHEURDGFDVWRIFKXQNIURPHDFKGLVN LQDF\FOH$PLQRUF\FOH LV
GHILQHGDVDVXEF\FOHZKLFKFRQVLVWVRIRQHFKXQNIURPHDFKGLVNVRWKHUHLVDEVROXWHSRVVLELOLW\RIGDWDLWHPVWRJHW
UHSHDWHG RQO\ RQFH &RQFHSWXDOO\ LW LV DVVXPHG WKDW WKHVH GLVNV DUH VSLQQLQJ DW GLIIHUHQW VSHHGV ZKHUH GLVNV
VSLQQLQJDWDIDVWHUSDFHKDYHPRUHLQVWDQFHVRIWKHLUGDWDLWHPVWREHSODFHGRQWKHEURDGFDVWFKDQQHO
7KHDGYDQWDJHVDQGGLVDGYDQWDJHVRISXVKEDVHGDUHDVIROORZ2XUVWXG\RQSXVKEDVHGPHFKDQLVPWHOOV




FOLHQW LV QRW QHHGHG WRSXOO IRUGHVLUHG GDWD$PDMRUGUDZEDFN LV WKDW LW IDLOV WR HOLPLQDWH XQZDQWHG DQGRXWRI
FRQWH[W GDWD FDXVLQJ LQFRQYHQLHQFH WR WKH PRELOH XVHUV ZKLFK LV GLVDSSRLQWLQJ DQG GHWHULRUDWLQJ WKH RYHUDOO
HIILFLHQF\RIWKHV\VWHP

 2.2 On demand based data scheduling 
 
2QGHPDQG GDWD EURDGFDVW KDV EHHQ SURSRVHG WR GHDOZLWK WKH GUDZEDFNV RI SXVK EDVHG EURDGFDVW LQ D
ZLUHOHVVHQYLURQPHQWLQWHUPVRIFXVWRPL]HGDQGVSHFLILFXVHU¶VQHHGVLQSDUWLFXODUDQGHOLPLQDWLQJXQZDQWHGDQG
RXWRIFRQWH[WGDWD2QGHPDQGGDWDEURDGFDVWLVFDSDEOHRIVXSSRUWLQJEURDGFDVWDVZHOODVRQGHPDQGUHTXHVWVRI
PRELOH XVHUV LQ D ZLUHOHVV HQYLURQPHQW DORQJ ZLWK D ORZ EDQGZLGWK XSOLQN FKDQQHO $V PHQWLRQHG HDUOLHU WKH
YDULDQFH LQ WKH PHFKDQLVP DQG EDQGZLGWK RI FRPPXQLFDWLRQ FKDQQHOV LW LV ILJXUHG WKDW ZKHQ WKH PRELOH XVHU
UHTXHVWVIRUGDWDLWPDNHVXVHRIWKHXSOLQNFKDQQHOZKLOHWKHVHUYHUUHVSRQGVYLDWKHGRZQOLQNFKDQQHOWRWUDQVPLW
WKHUHVSRQVH7KLVLVQRWKLQJEXWKRZ3XOOEDVHGGDWDEURDGFDVWZRUNVLQDZLUHOHVVHQYLURQPHQW6XFKPHFKDQLVP
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 2.3 Hybrid based data scheduling 
 
2QHRI WKHPDMRU VHWEDFNVRISXVKEDVHGEURDGFDVW LV LWV LQFDSDELOLW\ WRDGDSW WRG\QDPLFHQYLURQPHQWV
7KLVFDQEHUHVROYHGXVLQJRQGHPDQGEURDGFDVW7KHVHWEDFNVGRQRWHQGKHUHDVRQGHPDQGEURDGFDVWKDV WZR







RI WKH K\EULG DSSURDFK LV VXFK WKDW WKH VHW RI GRFXPHQWV DUH SDUWLWLRQHG LQWR WZR JURXSV WKH EURDGFDVW SXVK

















WKH QXPEHU RI FRPPXQLFDWLRQ FKDQQHOV DQG QXPEHU RI GDWD LWHPV DUH SURYLGHG +HQFH ZH OHDUQ WKH QHHG RI
DOORFDWLQJGDWDLWHPVRYHUDPXOWLSOHGDWDEURDGFDVW
3URSRVHG7HFKQLTXH












GDWD LWHP LV WREHDFFHVVHGE\ WKHFOLHQW$VVXPH WKHZHLJKWRIHDFKGDWD LWHP LVE\WHV:HFRPSDUHGDWD
EURDGFDVWEHWZHHQVLQJOHFKDQQHODQGPXOWLSOHFKDQQHOV
 




























4.2 Formulation of data broadcast ordering scheme 
 





GLYLGHGLQWRDVHWRI WZRGDWD LWHPVKRWDQGFROGGDWD LWHPV7KHIUHTXHQWO\DQGGHVLUHGKRWGDWD LWHPVDUHJLYHQ
JXDUDQWHHGWLPHVORWVZLWKLQDOLPLWHGWLPHDQGWKHQLWLVEURDGFDVW7KHUHLVQRVFKHGXOLQJRIKRWLWHPVLQDQHPSW\
EURDGFDVW WLPH VORWV$VVXPLQJPRELOHXVHUVKDYH OLPLWHGZDLWLQJSHULRG7KH VHUYHU FDWHUV WKHPRVW DSSURSULDWH
FROG LWHP UHTXHVW EDVHG RQ WKH ZDLWLQJ WLPH DQG LWHP SUHIHUHQFHV ,I WKH GHVLUHG LWHP LV EURDGFDVW ZLWKLQ WKH










































KLJKHU  WKHQ LW VHDUFKHV IRU WKH QH[W IUHH VORW DYDLODEOH 7KH SURSRVHG WHFKQLTXH RI K\EULG GDWD EURDGFDVW




EDVHG 2Q 'HPDQG DQG +\EULG7KH DGYDQWDJHV DQG GLVDGYDQWDJHV RI WKH FRQVLGHUHG WHFKQLTXHV KDYH EHHQ
GLVFXVVHG2XUSURSRVHGPHWKRGRORJ\IRUIXWXUHZRUNUHFRPPHQGVWKHXVHRI+\EULGGDWDVFKHGXOLQJWKDWFRPELQHV
WKH SUHYLRXV WZR WHFKQLTXHV LH 3XVK EDVHG DQG 3XOO EDVHG LQ VXFK D ZD\ WKDW WKH\ ZRUN DV RQH PRGHO
FRPSOHPHQWLQJHDFKRWKHU WREURDGFDVWGDWD DQGDV IDUDV DOORFDWLRQRI WKHGDWD LWHPV LV FRQFHUQHG LW VKRXOGEH
GRQHRYHUPXOWLSOHEURDGFDVWFKDQQHOV7KHSURSRVHGDSSURDFKLVJRLQJWRIDYRURXUSULPDU\LVVXHVDQGKHQFHKHOS





28th International Conference on Advanced Information Networking and Applications. 
$JXVWLQXV%RUJ\:DOX\R%DOD6ULQLYDVDQ'DYLG7DQLDU'DWD'LVVHPLQDWLRQLQ0RELOH'DWDEDVHVEncyclopaedia of Information Science and 
Technology, ,GHD*URXS3XEOLVKLQJ86$-DQ
-%HDYHU3.&KU\VDQWKLV.3UXKV9/LEHUDWRUH7R%URDGFDVW3XVKRU1RWDQG:KDW"IEEEProceedings of the 7th International 
Conference on Mobile Data Management
 6 $FKDU\D 5 $ORQVR0 )UDQNOLQ 6 =GRQLN %URDGFDVW GLVNV 'DWD PDQDJHPHQW IRU DV\PPHWULF FRPPXQLFDWLRQ HQYLURQPHQWV ACM 
Sigmod Int. Conf. Manag. Data,
&KHQJ;LDR+XL<DQ/L+RX4LX/X&KHQ'RQJ;X5HVHDUFKRQLQGH[WHFKQRORJ\RI%URDGFDVWLQ0RELOH'DWDEDVH%URDGFDVWFirst 
International Workshop on Education Technology and Computer Science. 
$JXVWLQXV%RUJ\:DOX\R)HQJ=KX'DYLG7DQLDU%DOD6ULQLYDVDQ$1RYHO6WUXFWXUHDQG$FFHVV0HFKDQLVPIRU0RELOH%URDGFDVW'DWDLQ
'LJLWDO(FRV\VWHPVIEEE Trans on Industrial Electronics
 &KHQ 'RQJ;X &KHQJ ;LDR+XL 5HVHDUFK RQ VFKHGXOLQJ DOJRULWKP RI EURDGFDVWGDWD LQ PRELOH GDWDEDVH EURDGFDVWV EDVHG RQ OLQHDU
SURJUDPPLQJApplication Research of Computers, 
-LXQ/RQJ+XDQJ:HQ&KLK3HQ0LQJ6\DQ&KHQ'\QDPLF3XVK3XOO&KDQQHO$OORFDWLRQ)UDPHZRUNIRU0RELOH'DWD%URDGFDVWLQJIEEE 
Transactions on Mobile Computing Vol. 5, No. 8 $XJXVW
$JXVWLQXV%RUJ\:DOX\R%DOD6ULQLYDVDQ'DYLG7DQLDU$OORFDWLRQRI'DWD,WHPVIRU0XOWL&KDQQHO'DWDSpringer-9HUODJ%HUOLQ+HLGHOEHUJ

:DOX\R$%6ULQLYDVDQ%7DQLDU'2SWLPDO%URDGFDVW&KDQQHOIRU'DWD'LVVHPLQDWLRQLQ0RELOH'DWDEDVH(QYLURQPHQWProc. of the 
5th APPT

